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(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently generate 
nuclei at the time of synthesizing diamond by an easy 
means with satisfactory reproducibility and to form a high 
quality diamond film only in a desired region. 
SOLUTION: A soln. contg. dispersed particles of <0.1^m 
average particle diameter is applied to a region on a 
substrate 1 and a diamond film 3 is grown on the 
substrate 1 . The uniformity and reproducibility of the 
grown diamond film 3 are considerably improved and a 
desired diamond film pattern can be formed while 
growing the diamond film. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the diamond film which is the approach of forming the diamond 
film alternatively on a substrate material, and is characterized by including the process which applies the 
solution with which mean particle diameter made some fields on a substrate material distribute a particle 
0.1 micrometers or less, and the process which grows up the diamond film on said substrate material. 
[Claim 2] The manufacture approach of the diamond film characterized by to include the process at 
which mean particle diameter applies the solution which distributed the particle 0.1 micrometers or less 
on the substrate material which is the approach of forming the diamond film alternatively on a substrate 
material, and carried out the laminating of the sacrifice layer to some fields, the process which removes 
said sacrifice layer, and the process which grows up the diamond film on said substrate material. 
[Claim 3] The manufacture approach of the diamond film which is the approach of forming the diamond 
film alternatively on a substrate material, and is characterized by including the process at which mean 
particle diameter applies the solution which distributed the particle 0.1 micrometers or less on a 
substrate material, the process which removes a part of field where said solution was applied, and the 
process which grows up the diamond film on said substrate material. 

[Claim 4] The manufacture approach of the diamond film given in either of claims 1, 2, and 3 by which 
it is consisting [ the particle distributed in the solution which is the approach of forming alternatively 
and applies the diamond film on a substrate material / of a diamond ] characterized. 
[Claim 5] The manufacture approach of the diamond film given in either of claims 1, 2, and 3 by which 
it is being [ it is the approach of forming the diamond film alternatively on a substrate material and / the 
amounts of the particle distributed in the solution to apply / O.Olg or more per 11. of solutions, and lOOg 
or less ] characterized. 

[Claim 6] The manufacture approach of the diamond film given in either of claims 1, 2, and 3 by which 
it is or more 1x1016 per 11. of solutions, and being [ it is the approach of forming the diamond film 
alternatively on a substrate material and / the number of the particles distributed in the solution to 
apply / 1x1020 ] or less characterized. 

[Claim 7] The manufacture approach of the diamond film given in either of claims 1, 2, and 3 by which 
it is being [ it is the approach of forming the diamond film alternatively on a substrate material and / the 
solution to apply / water or alcohol ] characterized. 

[Claim 8] The manufacture approach of the diamond film given in either of claims 1, 2, and 3 
characterized by dropping said solution at the substrate material which is the approach of forming the 
diamond film alternatively on a substrate material, and the method of application of a solution rotated. 
[Claim 9] The spreading consistency of the particle which is the approach of forming the diamond film 
alternatively on a substrate material, and was applied on the substrate material is per [ 1x108 ] square 
centimeter. The manufacture approach of the diamond film given in either of claims 1, 2, and 3 
characterized by being more than an individual. 

[Claim 10] The manufacture approach of the diamond film given in either of claims 1, 2, and 3 to which 
the substrate material which is the approach of forming alternatively and uses the diamond film on a 
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substrate material is characterized by being silicon. 

[Claim 11] The manufacture approach of the diamond film given in either of claims 1, 2, and 3 
characterized by being the approach of forming the diamond film alternatively on a substrate material, 
and the sacrifice layer which carried out the laminating on the substrate material being photoresist 
material. 

[Claim 12] The manufacture approach of the diamond film given in either of claims 1, 2 5 and 3 by which 
it is forming [ are the approach of forming the diamond film alternatively, and / the diamond film / by 
the vapor phase synthetic method ]-on substrate material characterized. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the selective growth approach of the diamond film used 
as the semi-conductor in electronic industry, or an insulator layer especially about the manufacture 
approach of the diamond film. 
[0002] 

[Description of the Prior Art] Also industrially, the diamond film formed by approaches, such as a 
chemistry vapor phase synthetic method (CVD method), attracts attention in recent years as the semi- 
conductor which has an unprecedented property, and an insulator layer ingredient, because, a diamond - 
a wideband gap ingredient (forbidden-band width of face: about 5.5eV) ~ it is - the property - doping - 
- the possibility of semi-conductor-izing, a high degree of hardness, abrasion resistance, and high 
temperature conductivity ~ it is inactive chemically — etc. -- it is because it is very suitable as an 
electronic device ingredient of various fields. In addition, generally a diamond can form a carbon system 
type of gas and hydrogen gas with the vapor phase synthetic method made into material gas, and has a 
predominance also the manufacture-field. 

[0003] However, in case the actually good diamond film is formed, control of the growth nucleus in the 
initial process of formation is important. It is because it is difficult for the growth origination of nucleus 
to make it the shape of film few when the diamond film is formed without generally processing in any 
way on substrate materials, such as silicon, so," which installs a substrate material into the solution in 
which the diamond abrasive grain (particle size: several micrometers - dozens of micrometers) was 
made to mix, impresses a supersonic wave, and usually damages the front face of a substrate material as 
pretreatment of a substrate material as a conventional technique - it damages and processing" is 
performed. 

[0004] Moreover, there is patterning of the diamond film in one of the techniques for using the obtained 
diamond film industrially. As the patterning approach of the diamond film of having a desired 
configuration, only a desired field has etching which performs removal of the selection grown method 
into which the diamond film is grown up, or the garbage after film formation. As a conventional 
technique, the former forms the part which processes by the above damaging, and the part which is not 
performed on a substrate material, and the technique of growing up the film only into a desired field is 
performed. Moreover, as the latter, the mask material patternized on the diamond film is arranged, and 
the technique of removing only an unnecessary diamond layer by the dry etching using oxygen gas etc. 
is performed. 
[0005] 

[Problem(s) to be Solved by the Invention] Although it damaged conventionally and processing was 
made if the substrate material for urging the karyogenesis of a diamond as mentioned above was 
pretreated, there was a trouble that the homogeneity within a field of processing was inadequate, to a 
substrate material with a big area. Moreover, it obtained and damaged for every processing batch, and 
the technical problem occurred also in the point of the repeatability of effectiveness. Consequently, the 
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selective growth which it damages [ selective growth ] and grows up the diamond film only into a 
desired field in the processing section and the unsettled section had a technical problem in respect of 
repeatability etc. similarly. 

[0006] Moreover, etching of the diamond film performed by forming mask material had technical 
problems, like there is possibility that the structure of a diamond film front face will change etc. by 
carrying out the laminating of that a diamond is comparatively hard to be etched or the mask material 
while the process which forms mask material, and the process to remove were given. 
[0007] therefore , this invention aim at offer the approach of the selective growth which form a good 
diamond film only in a desired field while it perform karyogenesis at the time of diamond composition 
often [ repeatability ] and efficiently by simple technique by mean particle diameter apply to some 
substrate materials the solution which distributed the particle 0.1 micrometers or less , and grow up a 
diamond film on said substrate material further in order to solve said technical problem in the 
conventional technique . 
[0008] 

[Means for Solving the Problem] The selective-growth approach of the diamond film applied to this 
invention in order to attain said purpose is the approach of forming the diamond film alternatively on a 
substrate material, and is the selective-growth approach of the diamond film characterized by to include 
the process which applies the solution with which mean particle diameter made some fields on a 
substrate material distribute a particle 0. 1 micrometers or less, and the process which grows up the 
diamond film on said substrate material. 

[0009] In order to attain said purpose, moreover, the selective growth approach of the diamond film 
concerning this invention The process at which mean particle diameter applies the solution which 
distributed the particle 0.1 micrometers or less on the substrate material which is the approach of 
forming the diamond film alternatively on a substrate material, and carried out the laminating of the 
sacrifice layer to some fields, It is the selective growth approach of the diamond film characterized by 
including the process which removes said sacrifice layer, and the process which grows up the diamond 
film on said substrate material. 

[0010] In order to attain said purpose, moreover, the selective growth approach of the diamond film 
concerning this invention The process at which it is the approach of forming the diamond film 
alternatively on a substrate material, and mean particle diameter applies the solution which distributed 
the particle 0.1 micrometers or less on a substrate material, It is the selective growth approach of the 
diamond film characterized by including the process which removes a part of field where said solution 
was applied, and the process which grows up the diamond film on said substrate material. 
[001 1] Moreover, as for this invention, in said selective growth approach, it is desirable that the particle 
distributed in the solution to apply consists of a diamond. 

[0012] Moreover, as for this invention, in said selective growth approach, it is desirable that the amounts 
of the particle distributed in the solution to apply are 0.0 lg or more per 11. of solutions and lOOg or less. 
The amounts of a particle are O.lg or more per 11 of solutions, and 20g or less still more preferably. 
[0013] Moreover, as for this invention, in said selective growth approach, it is desirable 1x1016 or more 
per 11. of solutions and that the number of the particles distributed in the solution to apply is [ or less ] 
1x1020. The number of particles is [ 1x1017 or more per 11. of solutions, and / or less ] 1x1019 still 
more preferably. 

[0014] Moreover, as for this invention, in said selective growth approach, it is desirable that the solution 
to apply is water or alcohol. 

[0015] Moreover, as for this invention, in said selective growth approach, it is desirable that said 
solution is dropped at the substrate material which the method of application of a solution rotated. 
[0016] Moreover, for this invention, the spreading consistency of the particle applied on the substrate 
material in said selective growth approach is per [ 1x108 ] square centimeter. It is desirable that it is 
more than an individual. A spreading consistency is per [ 1x109 ] square centimeter still more 
preferably. It is more than an individual. 

[0017] Moreover, as for this invention, in said selective growth approach, it is desirable that the 



http ://www4 . ipdl .ncipi . go j p/cgi -bin/tr an_web_cgi_ej j e 



7/17/2006 



JP,09-263488,A [DETAILED DESCRIPTION] 



Page 3 of 8 



substrate material to be used is silicon. 

[0018] Moreover, as for this invention, in said selective growth approach, it is desirable that the sacrifice 
layer which carried out the laminating on the substrate material is photoresist material. 
[0019] Moreover, as for this invention, in said selective growth approach, it is desirable that the 
diamond film is formed by the vapor phase synthetic method. 

[0020] according to the configuration of this invention approach , it be the approach of form the 
diamond film alternatively on a substrate material , and since it be characterize by include the process 
which apply the solution with which mean particle diameter made some fields on a substrate material 
distribute a particle 0.1 micrometers or less , and the process which grow up the diamond film on said 
substrate material , the following operations can be do so . 

[0021] As for a particle 0.1 micrometers or less, the mean particle diameter applied on the substrate 
material serves as a site of a growth nucleus in the initial process of diamond film formation. So, control 
of the growth nucleus at the time of diamond film formation is attained by controlling the number and 
spreading location of a particle to apply artificially. While the former damages the number of particles 
and the control of a location which are applied, they are simple as compared with processing and the 
homogeneity and repeatability of the growth film improve markedly as a result in that case, it becomes 
possible to obtain a desired diamond film pattern to diamond film growth and coincidence. Although 
effectiveness is enough acquired as mean particle diameter of the particle to be used by being referred to 
as 0.1 micrometers or less as above-mentioned, the smaller possible one is good and mean particle 
diameter is 0.05 micrometers or less desirably. 

[0022] Moreover, the process at which mean particle diameter applies the solution which distributed the 
particle 0.1 micrometers or less on the substrate material which according to the configuration of said 
this invention approach is the approach of forming the diamond film alternatively on a substrate 
material, and carried out the laminating of the sacrifice layer to some fields, Since it is characterized by 
including the process which removes said sacrifice layer, and the process which grows up the diamond 
film on said substrate material, the following operations can be done so. 

[0023] That is, although growth of the diamond film is easily attained because mean particle diameter 
applies a particle 0.1 micrometers or less on a substrate material as mentioned above, while separation of 
the growth field of the diamond film becomes easy by using a sacrifice layer as an approach of 
separating a spreading field, detailed pattern formation becomes easy. 

[0024] Moreover, the process at which according to the configuration of said this invention approach it 
is the approach of forming the diamond film alternatively on a substrate material, and mean particle 
diameter applies the solution which distributed the particle 0.1 micrometers or less on a substrate 
material, Since it is characterized by including the process which removes a part of field where said 
solution was applied, and the process which grows up the diamond film on said substrate material, while 
separation of the growth field of the diamond film becomes easy like the above-mentioned 
configuration, detailed pattern formation becomes easy. 

[0025] Moreover, in the configuration of this invention approach, since the particle used as a growth 
nucleus is a diamond particle according to the desirable example that the particle distributed in the 
solution to apply consists of a diamond, it becomes possible to obtain the good diamond film. 
[0026] The amount of the particle distributed in the configuration of this invention approach in the 
solution to apply Moreover, 0.0 lg or more per 11. of solutions, According to the desirable example that 
they are 0.1 g or more per 11. of solutions, and 20g or less still more desirably, lOOg or less of diamonds 
which grow considering a spreading particle as a nucleus becomes possible [ applying easily the particle 
number of amount sufficient in a short time to become film-like on a substrate material ]. When particle 
size is about lg and particle size is 0.04 micrometers in general 0.01 -micrometer case as optimal particle 
weight in that case also depending on the particle size of the particle to be used, it is about 16g in 
general. 

[0027] The number of the particles distributed in the configuration of this invention approach in the 
solution to apply Moreover, 1x1016 or more per 11. of solutions According to the desirable example that 
they are 1x1017 or more per 11. of solutions, and 1x1019 pieces or less still more desirably, 1x1020 or 
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less pieces The diamond which grows considering a spreading particle as a nucleus becomes possible 
[ applying easily the particle number of amount sufficient in a short time to become film-like on a 
substrate material ] like the above-mentioned configuration. 

[0028] Moreover, in the configuration of this invention approach, according to the desirable example 
that the solution to apply is water or alcohol, while the treatment of a solution is easy, it is the optimal as 
a distributed solvent of a particle. 

[0029] Moreover, according to the desirable example that said solution is dropped at the substrate 
material which the method of application of a solution rotated, in the configuration of this invention 
approach, it becomes possible to apply a solution with uniformly and sufficient repeatability also to the 
substrate material of a big area. 

[0030] Moreover, the spreading consistency of the particle applied on the substrate material in the 
configuration of this invention approach is per [ 1x108 ] square centimeter. It is per [ 1x109 ] centimeter 
still more desirably more than an individual. According to the desirable example that it is more than an 
individual, since the karyogenesis consistency of a big diamond can be obtained in the early stages of 
growth, a film-like diamond can be obtained in a short time. 

[0031] Moreover, in the configuration of this invention approach, according to the desirable example 
that the substrate material to be used is silicon, while a process configuration becomes easy, fusion in 
the component and diamond layer using silicon is attained. 

[0032] Moreover, in the configuration of this invention approach, while patterning is possible using the 
photolithography process usually used according to the desirable example that the sacrifice layer which 
carried out the laminating on the substrate material is photoresist material, it becomes a simple process 
configuration. 

[0033] Moreover, according to the desirable example that the diamond film is formed by the vapor 
phase synthetic method, in this invention configuration, the good diamond film can be formed easily. 
[0034] 

[Embodiment of the Invention] Hereafter, this invention is explained still more concretely using an 
example. 

[0035] <Gestalt of the 1st operation> drawing 1 is the schematic diagram of one example of the 
selective growth approach concerning this invention approach. 

[0036] A substrate material is prepared first. ( Drawin g 1 (a)) Although especially the ingredient used as 
this base material material is not limited, silicon is used well. The 2 inches silicon substrate 1 was used 
also in this example. 

[0037] Then, after defecating this silicon substrate 1 at the usual washing process, mean particle 
diameter applied to some fields on a silicon substrate 1 the solution which distributed the diamond 
particle 2 which is 0.01 micrometers. ( Drawing 1 (b)) In this example, the 2g diamond particle 2 was 
distributed to 11. pure water, and the solution which added 2 morel, ethanol was used. That is, about 
0.67g per 11. of solutions and the solution with which about 4x1017 diamond particles 2 per 11. of 
solutions were contained as a particle number were used as particle weight. Spreading of a solution was 
performed by dropping a solution directly on a silicon substrate 1. The silicon substrate 1 was dried by 
the exposure of infrared lamp light after spreading. 

[0038] The diamond film 3 was formed with the vapor phase synthetic method on the silicon substrate 1 
to which the diamond particle 2 was furthermore applied. ( Drawing 1 (c)) Although especially 
limitation is not carried out as the synthetic approach of the diamond film, it is well used from a vapor 
phase synthetic method being easy. Generally the gaseous-phase composition approach is performed by 
decomposing the material gas into material gas using what diluted the carbon source of organic 
compounds, such as hydrocarbon gas, such as methane, ethane, ethylene, and acetylene, alcohol, and an 
acetone, a carbon monoxide, etc. with hydrogen. Oxygen, water, etc. can also be fixrther added suitably 
to material gas in that case. Although especially limitation was not carried out about the applicable 
vapor phase synthetic method, in this example, the diamond film was formed by the microwave plasma- 
CVD method. A microwave plasma-CVD method is the approach of plasma-izing and forming a 
diamond by impressing microwave to material gas. As concrete conditions, the carbon monoxide gas 
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diluted with hydrogen by about l-10vol% was used for material gas. Reaction temperature and a 
pressure are 800-900 degrees C and 25 - 40Torr, respectively. 

[0039] As a result of forming the diamond film on a silicon substrate by the above approaches, it was 
checked that the diamond film has grown to be only the part which applied the solution. Moreover, as 
compared with the case where the former also damaged the film production time amount which the 
grown-up diamond consists film-like of, and it forms a diamond by processing, it turned out that one 
half extent is shortened. This is considered to originate in the karyogenesis consistency of a diamond 
being very large. Then, as a result of investigating the karyogenesis consistency in the growth early 
stages of the diamond in this example, it was checked that it is larger than about 1x101 1 per square 
centimeter and the conventional substrate pretreatment approach about single figure. That is, it was 
checked that the selective growth of the good diamond film can be carried out more efficiently than 
before. 

[0040] Moreover, the same result was obtained when the particle size and the amount of a diamond 
particle which are applied when the diamond film is grown up on other formation conditions were 
changed, a solution was prepared, and a particle was further changed into silicon carbide. 
[0041] <Gestalt of the 2nd operation> drawing 2 is the schematic diagram of other one example of the 
selection grown method concerning this invention approach. 

[0042] A substrate material is prepared first. ( Drawing 2 (a)) Although especially the substrate material 
ingredient was not limited in this configuration, the 2 inches silicon substrate 4 was used in this 
example. 

[0043] Next, after defecating this silicon substrate 4 at the usual washing process, the photoresist 
material 5 with a thickness of about 2 micrometers was applied. ( Drawing 2 (b)) Although not limited 
about the method of application, in this example, the photoresist material 5 was dropped at the rotated 
silicon substrate 4, and the approach of using as a coat and the so-called spin coat were used. 
[0044] Then, patterning of the photoresist material 5 applied using the technique of the usual 
photolithography was performed. ( Drawing 2 (c)) Although formed in the photoresist material 5 to 
which the aperture of a dot which consists a round dot with a diameter of 5 micrometers of 100x100 
pieces, i.e., 10000 pieces, at intervals of 20 micrometers in this example was applied, it can be made the 
configuration pattern of arbitration. 

[0045] And on the silicon substrate 4 to which the laminating of the photoresist material 5 by which 
patterning was carried out was carried out, mean particle diameter applied the solution which distributed 
the diamond particle 6 which is 0.01 micrometers. ( Drawing 2 (d)) The used solution is the same as that 
of the 1st example. Spreading of a solution used the technique of the spin coat same with having applied 
the photoresist material 5. The silicon substrate 4 was dried by the exposure of infrared lamp light after 
spreading. 

[0046] Then, the solvent for resist removal was permeated 10 minutes or more in the silicon substrate 4 
to which the diamond particle 6 was applied, and the photoresist material 5 was removed. ( Drawing 2 
(e)) Although it is dependent on the quality of the material of the photoresist to be used etc. as a solvent 
for resist removal, generally organic solvents, such as an acetone, can be used. 

[0047] The diamond film 7 was formed by the microwave plasma-CVD method on the silicon substrate 
4 from which the photoresist material 5 was furthermore removed. (Drawing 6 (f)) The synthetic 
conditions of the diamond film are the same as the 1st example. 

[0048] As a result of forming the diamond film on a silicon substrate by the above approaches, it was 
checked that the diamond film has grown to be only the dot field it is 5 micrometers, whose part, i.e., 
diameter, which applied the solution. Moreover, when removing photoresist material, in spite of having 
permeated the solvent for resist removal, the pattern configuration of the formed diamond film was the 
same as that of the pattern of the field where the diamond particle was applied before photoresist 
removal, and the growth rate of a diamond of it was the same as that of the 1st example. This shows that 
it has adhered to stability on a substrate material by force, such as Van der Waals force, if an end 
diamond particle is applied on a substrate material. 

[0049] In this example, although the photoresist was used as mask material which classifies the 
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spreading field of a particle, also when other ingredients were sufficient, for example, patterning was 
carried out after depositing the amorphous silicon film on a substrate material, and it considered as mask 
material, the same result was obtained. 

[0050] Moreover, the same result was obtained when the particle size and the amount of a diamond 
particle which are applied when the diamond film is grown up on other formation conditions were 
changed, a solution was prepared, and a particle was further changed into silicon carbide. 
[0051] <the gestalt of the 3rd operation> — the above-mentioned example usually showed — like — the 
existence of particle spreading - although selective growth was carried out enough, selective growth of 
the diamond film was performed on the surface, using as a substrate the silicon which has a diacid-ized 
silicon layer in order to raise selection growth possibility more. It is because a diamond generally hardly 
grows on diacid-ized silicon compared with a silicon top by gaseous-phase composition of a diamond. 
The schematic diagram of other one example of the selective growth approach which starts this 
invention approach at drawing 3 is shown. 

[0052] A silicon substrate 8 is prepared first. ( Drawing 3 (a)) The 2 inches silicon substrate was used 
also in this example. 

[0053] Then, after defecating this silicon substrate 8 at the usual washing process, the silicon substrate 8 
was installed in the cylinder container made from a quartz, and thermal oxidation heated in a wet oxygen 
ambient atmosphere was performed. Thermal oxidation conditions are 1000 degrees C and 2 hours. 
Consequently, the diacid-ized silicon layer 9 was formed in the field of about 1 micrometer of surfaces 
of a silicon substrate 8 ( drawing 3 (b)). 

[0054] Next, after applying the photoresist material 10 with a thickness of about 2 micrometers on a spin 
coat, the desired pattern was formed in the photoresist material 10 at the process of the usual 
photolithography. ( Drawing 3 (c)) The formation pattern is the same as that of the 2nd example. 
[0055] Furthermore, etching removal of the diacid-ized silicon layer 9 of a silicon substrate surface was 
carried out by using the photoresist material 10 as a mask. ( Drawing 3 (d)) The wet etching which used 
the etching reagent of a FUTSU nitric-acid system performed etching of the diacid-ized silicon layer 9. 
Consequently, the aperture of the round dot whose diameter is 5 micrometers was formed in the part 
from which the diacid-ized silicon layer 9 was removed like the 2nd example. 
[0056] And on the silicon substrate 8 to which the laminating of the photoresist material 10 and the 
diacid-ized silicon layer 9 by which patterning was carried out was carried out, mean particle diameter 
applied the solution which distributed the diamond particle 1 1 which is 0.01 micrometers. ( Drawing 3 

(e) ) The used solution is the same as that of the 1st example. Spreading of a solution used the technique 
of the spin coat same with having applied photoresist material. The silicon substrate 8 was dried by the 
exposure of infrared lamp light after spreading. 

[0057] Then, the solvent for resist removal was permeated 10 minutes or more in the silicon substrate 8 
to which the diamond particle 1 1 was applied, and the photoresist material 10 was removed. ( Drawing 3 

(f) ) The diamond film 12 was formed by the microwave plasma-CVD method on the silicon substrate 8 
from which the photoresist material 10 was removed further. ( Drawing 2 (g)) The synthetic conditions 
of the diamond film are the same as the 1st example. 

[0058] As a result of forming the diamond film on a silicon substrate by the above approaches, it was 
checked that the diamond film has grown to be only the dot field it is 5 micrometers, whose part, i.e., 
diameter, which applied the solution. And as a result of comparing with the 2nd example, improvement 
in the selection growth possibility was checked. 

[0059] In this example, although the diacid-ized silicon layer was used as the quality of the material of 
the field where a diamond does not grow, other ingredients are sufficient, for example, the same result 
was obtained also in the silicon nitride layer. 

[0060] Moreover, the same result was obtained when the particle size and the amount of a diamond 
particle which are applied when the diamond film is grown up on other formation conditions were 
changed, a solution was prepared, and a particle was further changed into silicon carbide. 
[0061] <Gestalt of the 4th operation> drawing 4 is the schematic diagram of other one example of the 
selective growth approach concerning this invention approach. 
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[0062] A substrate material is prepared first. ( Drawing 4 (a)) Although especially limitation was not 
carried out for the substrate material ingredient in this configuration, the 2 inches silicon substrate 13 
was used in the **** example. 

[0063] Next, after defecating a silicon substrate 13 at the usual washing process, mean particle diameter 
applied the solution which distributed the diamond particle 14 which is 0.01 micrometers on the silicon 
substrate 13. ( Drawing 4 (b)) The used solution is the same as that of the 1st example. Spreading of a 
solution used the technique of the same spin coat as the 2nd example. The silicon substrate 13 was dried 
by the exposure of infrared lamp light after spreading. 

[0064] Then, the photoresist material 15 with a thickness of about 2 micrometers was applied on the 
spin coat ( drawing 4 (c)). 

[0065] And patterning of the photoresist material 15 applied by the technique of the usual 
photolithography was performed. ( Drawing 4 (d)) It formed by the photoresist material 10 to which the 
dot which consists a round dot with a diameter of 5 micrometers of 100x100 pieces, i.e., 10000 pieces, 
at intervals of 20 micrometers in this example was applied, and other parts were removed. 
[0066] A part of silicon substrate 13 was etched by using as a mask the photoresist material 15 by which 
patterning was furthermore carried out. ( Drawing 4 (e)) About the approach of etching, although 
especially limitation was not carried out, it carried out etching removal only of about 2 micrometers of 
the silicon substrates of a non-mask field by this example by reactive ion etching (RIE) using the 
chlorofluocarbon which mixed oxygen. 

[0067] Then, the solvent for resist removal removed the photoresist material 15 ( drawing 4 (f)). 
[0068] The diamond film 16 was formed in silicon substrate top 13 from which the photoresist material 
15 was furthermore removed by the microwave plasma-CVD method. ( Drawing 4 (g)) The synthetic 
conditions of the diamond film are the same as the 1st example. 

[0069] As a result of forming the diamond film on a silicon substrate by the above approaches, it was 
checked that the diamond film has grown to be only the dot field it is 5 micrometers, whose part, i.e., 
diameter, which applied the solution. Moreover, when removing photoresist material, in spite of having 
permeated the solvent for resist removal, it was checked that the pattern configuration of the formed 
diamond film is the same as that of the pattern of the field where the diamond particle was applied 
before photoresist removal, and the growth rate of a diamond is the same as that of the 1st example. 
[0070] In this example, although reactive ion etching was used as etching of a substrate material 
performed in order to classify the spreading field of a particle, other technique is sufficient, for example, 
the result with the same said of the wet etching using the solution of a FUTSU nitric-acid system was 
obtained. 

[0071] Moreover, the same result was obtained when the particle size and the amount of a diamond 
particle which are applied when the diamond film is grown up on other formation conditions were 
changed, a solution was prepared, and a particle was further changed into silicon carbide. 
[0072] For the comparison with the example indicated to the <example of comparison> above, into the 
solution, the bigger diamond particle than 0.1 micrometers was mixed, and the same experiment was 
conducted. Consequently, the karyogenesis consistency in the initial process of diamond growth was 
low single or more figures as compared with the above-mentioned example, and needed twice [ more 
than ] as many film production time amount as this to become film-like as a result. Moreover, 
nonuniformity was in the thickness distribution in a substrate front face, and it was lacking in 
homogeneity. Furthermore, it was checked that the selection growth possibility of the particle spreading 
section and an uncoated portion also falls remarkably. 
[0073] 

[Effect of the Invention] As mentioned above, according to the configuration of the selective growth 
approach concerning this invention approach, it is the approach of forming the diamond film 
alternatively on a substrate material. Since it is characterized by including the process at which mean 
particle diameter applies to some fields on a substrate material the solution which distributed the particle 
0.1 micrometers or less, and the process which grows up the diamond film on said substrate material, 
While the homogeneity and repeatability of the diamond film which grow improve markedly, it becomes 
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possible to obtain a desired diamond film pattern to diamond film growth and coincidence. 
[0074] Moreover, according to the configuration of the selective growth approach concerning this 
invention approach, it is the approach of forming the diamond film alternatively on a substrate material. 
The process at which mean particle diameter applies the solution which distributed the particle 0.1 
micrometers or less on the substrate material which carried out the laminating of the sacrifice layer to 
some fields, Since it is characterized by including the process which removes said sacrifice layer, and 
the process which grows up the diamond film on said substrate material and separation of the growth 
field of the diamond film becomes easy while the diamond film grows efficiently, detailed pattern 
formation becomes easy. 

[0075] Moreover, the process at which according to the configuration of the selective growth approach 
concerning this invention approach it is the approach of forming the diamond film alternatively on a 
substrate material, and mean particle diameter applies the solution which distributed the particle 0.1 
micrometers or less on a substrate material, Since it is characterized by including the process which 
removes a part of field where said solution was applied, and the process which grows up the diamond 
film on said substrate material and separation of the growth field of the diamond film becomes easy like 
the above-mentioned configuration, detailed pattern formation becomes easy. 
[0076] By using as a diamond the particle distributed in the solution furthermore applied, it becomes 
possible to obtain the good diamond film. 

[0077] It becomes possible to apply easily the particle number of amount sufficient in a short time for a 
diamond to become film-like on a substrate material by setting still more desirably to 0.1 g or more per 
11. of solutions, and 20g or less 0.0 lg or more per 11. of solutions of lOOg or less of amounts of the 
particle distributed in the solution furthermore applied. 

[0078] A diamond becomes possible [ applying easily the particle number of sufficient amount to 
become film-like on a substrate material ] like the above-mentioned configuration for a short time by 
making still more desirably into 1x1017 or more per 11. of solutions, and 1x1019 pieces or less the 
1x1016 or more number [ 1x1020 or less ] per 11. of solutions of the particles distributed in the solution 
furthermore applied. 

[0079] By using as water or alcohol the solution furthermore applied, the treatment of a solution 
becomes easy. 

[0080] By considering as solution dropping for the substrate material which furthermore rotated the 
method of application of a solution, it becomes possible to apply a solution with uniformly and 
sufficient repeatability also to the substrate material of a big area. 

[0081] It is the spreading consistency of the particle furthermore applied on the substrate material per 
[ 1x108 ] square centimeter. It is per [ 1x109 ] centimeter still more desirably more than an individual. A 
film-like diamond can be obtained by carrying out to more than an individual in a short time. 
[0082] While a process configuration becomes easy by using as silicon the substrate material 
furthermore used, fusion in the component and diamond layer using silicon is attained. 
[0083] Since patterning is possible using the photolithography process usually used by making into 
photoresist material the sacrifice layer which furthermore carried out the laminating on the substrate 
material, it becomes a simple process configuration. 

[0084] By furthermore forming the diamond film with a vapor phase synthetic method, the good 
diamond film can be formed easily. 



[Translation done.] 
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